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(54) EXHAUST EMISSION CONTROL DEVICE AND REDUCING AGENT SUPPLY 
METHOD AND DEVICE USED THEREIN 

(57)Abstract 

PURPOSE: To decrease NOx contained in exhaust 
gas of a diesel engine by using solid urea in a 
reducing agent of NOx reducing catalyst and making 
the NOX reducing catalyst exhibit a high NOX 
removing ability in a wide temperature range. 
CONSTITUTION: An exhaust emission control device 
is provided with NOx reducing catalyst 12 arranged in 
the middle of an air exhaust pipe 52 of a diesel 
engine 50, a reducing agent feed nozzle 23 arranged 
in the air exhaust pipe 52 on the upstream side of 
the NOx reducing catalyst 12, a reducing gas 
generator 24 connected to the reducing agent feed 
nozzle 23 by means of a pipeline 25, a urea supply 
device 26 to supply solid urea 17 to the reducing gas 
generator 24 and an air supply device 27 to supply 
air to the reducing gas generator 24. Reducing gas is 
generated by thermally decomposing the solid urea 17 
under supply of the air, and the reducing gas is 
supplied to exhaust gas upstream of the NOX reducing catalyst 12 
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(57) 

NOx j§7C«4^(DM^J^@^^^ffifflpr 

Mtt] 5*4— • ^>^> 5 0<D»«B5 2£>& 

— K • >/X;i/2 3 t, gfiS2 5T*^cDM7t^^^J7^-- 
{hex i 7 **©ji7c#^»*»t: 2 4 izmt&Tzmm 

■TSfflSl«l&*«2 7fc*MIA, *LT, ^««»T7f 
^©BttKSRl 7 £ f&fc#8¥-r 5 C h £ £ o TiMrctf X £ 

2 <D±ffi.mr-W1&T ShC^T^o 
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KB£ftSNOx SteM^, €©NOx ji5t«&©± 

EB£ft£NOx S^cMSEi:, f©NOx ®7cftft^©T 10 
««T?*0»SlSfcK«*n*«fti«Blfcs *©NOx 
»7tM«E©±SSi»JT-*©^^,e{cB3g$ti5ii7C^J 7 4 

- F - y x;ui:, EeT?*©ai7cSI7 -f — H • J X^c 

EB£ft£NOx MTiMmii. -£©NOx il7t$H&©± 
its EeT-f©«7cSJ7>f — H • VX^fcg^StvSS 20 

mantes* k». ffl«*-€«oai7c*x«*st«i&-r* 

[»#«4] 7*4 — • xyyXD^fCMC 
EB£*l£N0x m5mmt, ffflNOx i§5^«©T 
ffifiJT-*©#Me{cEB^^s®<bto^i:s ^©NOx 

— K • >X;i/hs E'gT-eOji^J^^ — H • 7X;R: 

©iB7cffll7-f — H • 7X;HcfiEeS-rs*©EetEB^ 
t, i>S?>EHSRs x>s?>H«n ««AP«»*^ 

BjscjeDTx *©«7c<f^»sas, KiStt*&^Bx £ 

[■1*3(6] ffl«ttl»TTfflaiS*aPl»UTiB7C3tfX* 
»SU *lt, tV— • x>^ >©»#;* #iiia 

^nsNOx ia7cftii^©±«tWc-f-0j«7C5tf^*-efflW 

#xfcttl&**fcC3©*;tf;*iMs*BfcteMS*i4« 

7c8W*S£i£. 50 



EB^tiSNOx a7Ett«to±ittllTJ*©»St«fcEB 
$nSjB7Ci*l7 4 — H • yx;uhs E f gT^-©a7C?tiJ7 

co 0 0 1] 

>©gWf*fc^-£tl,SNOx *fg«-rsgp*f7?f'fb^B 

tjiirasBtwi-*. 

[0 0 0 2] 

^mgstw#na©T?s *©siRzkjS«s*fl5*ja-rs^:§« 

»K ^©.fc^fcSIBte.. 7*4 — «f;i/ • x>$J >©##;* 

{c^-tnaNOx £mst-3©cfiM2n&v>©#sit£ 

[0 0.0.3] J;fc. a^Ttts-^ — K;i/-.x>S?V© 

^^tc^-snsNOx zmmTztctb^ mm, xn 
Hfflw^<;i/©NOx^*tt(cjiUTv>^o©tf 

[000 4] 

[fSBB©Sffi] d©^W©PJS(*> NOx MTbMmo'M 

t, ^©NOx jfTcMSEldi^NOx ^*fg^^»$* 
Tf-( — • x>i;>©^^c^tixSNOx 

{b * wrtg t bt tJ§« RJt£ C f S k i 5 ©^7rt 
{b^B©ii«{c$)So 

[0 0 0 5] tfex C©^W©SM{i, NOx 

V^T> ^©NOx a7cttlflEt:iav^N0x B5.*«E*«»$ 
•B-TtV — • x>i?>©gf^{C#*tV5N0x * 

fSMSaaqjfgt u flnAT. /hss • n«{b*Ei-o-r»es 
il7cgiJ«*&^&*5itr^B©«i«t * 5. 

[0 0 0 6] 

j§7c«i^k, *©nox M7mmo±m.m-z-^(Dm^m 

CEB^nsa7cSJ7-< — H • /X^hs E^T-^Cii 
* * ©j15c ^7 fcttlft-r 5 KBdtlgilEB i: . 



3 

HIC&IVT. f©NOx JBTcflMSEfcSSV^NOx f^^te* 
mXTJ—V)]/ • :n ft* N Ox * 

[0007] cofSBBte. 9 s -f— tf;i/'-ai>y> 

ox m^&<DTmm^*<Dt£^gtmw2ti2>mihM 

>f — K • >^X;i/k:ai»*tiSJB76*^«^»i:x R3R* 

^5£^NOx «7EM«fc{«&U i£^fflJK«SH£*5 
l^ts ^CDNOx BtgMWKIK^NOx »Sffi4flTf 

>f-if;i/ • x>s;>o»^t:tsnsNOx ^fSM® 
[0 0 0 8] c©#8W«:> 5 s >f— tf;i/-x>^ 

NOx S^«CD±^T^CD»^^BaS*tt^a7C 

S**©«7c»|7-f-K • 7X;i/£SI8'i-S*<DEefc: 
l2I$tt§tBM#h, *©«7G*j7-f — K • 7X;i/ 
*iV«^W#©HIT**cDEek:E«*tLS««at« 

Ox S7£M&£{ft*&bx J£o»ftl6Hfc*Nvt, ^©N 

ox m^mzm^oxffi£m*mT*<DTj-v)v 

[0 0 0 9] CCDlBUBtt* 7*4 — if;i/-3i 

fcEB*ftft«7aRl7-f-K • E@T-*cDiS 
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ffift«»TT?Hi^**a7c*^ci^b, s^r— « 

£*$vvt\ ^©NOx «tM«£Bgunox 
iHBM^RTffiicu ^it, ^©nox «ys«t:*o 

[0 0 10] CL©2gWte> ^m«*&TT% R 

**UM»bTJi7c*^*»*u ^bT. 7 s -f— tf;i/- 
t\ ^©M^#x£^©i#:tfx«&f&u £v>?aesgH 

fc*1rVt* ^©NOx JItcWKCKV^NOx 

20 [ooii] SfcS&Ctt* ^-r — tf ;u • 

x>^>©#««©ift*fcEBSft*NOx igx$ii&© 
±MT*©»««fc:E«S-*l*«7C»l7-f — K ■ 

E«T*©JKE«l7-f-K • 7X;i/fc««sns 

ttl&U j£v^?aKI6Hfc:*5V\T, ^e©NOx XtgMJKK: 
30 [0012] 

©Uttm 3*«fflbfcc:©»W0*#^J«bSB«oii 
#«yi o*^bTv^o d©*3ff^HMb»t«i oau h 

1 9fig^.T^©^>f — tf;i/ • x>i/*>5 0©»Mf 5 2 
40 ©^KTEB^tifeM^— ->>^1 1 i:* *©««E<r 
-2/>^l ltc«^ii*ttNOx ja7tM8U2*:, 

sj«*&^b i 3 fc. 1 4 mss^a^^# 

1 5i:zJ>hD-^ 1 6 ks^mt^nfco 
[0 0 13] -ecDNOx iM5cM^El 2tt, -*«aS* 
^bT«l^?>nfe>'^^>bA • ^'J7i:W^A ■ 
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{4. -tf*"5>-f biMttllEt:llS»A«^i:*RllET»a« 
[0014] ^(D^^^JWift&^e 1 3 (4. £§l«fc&T 
t?s Hf*«f£i 7&jjnf&u -SMb«3R«t 

0(?)M7i:^©NOx JMtgMSI 2©±«E«Tftft*&f 

2 l^^^^^tHP2 2 4«it-C j e(!D»«e^r— S/>^1 
l©±Sft«^*©#a«5 2 K:E«*;h,fciB'&<r--S'> 
^20t *<Dm&*r— *s>#2 0lClB«*nfcJB7C»J 
7^K-/XJl/2 3t Eg 2 5T*©JB7C»J7-f — 
H • y X;U2 3 tS«*fttaS^»SS2 4 fc, H 
#11*18 1 7 **<D»7c:tf*l8£»2 4 

«&«H2 6 fflft**©Jl7n^»^»2 4«C«*&r 
*gfttt£SB2 7 hfffiMT^tifeo 
[0 0 15] *©Ji7n*^»*»2 4tt. • >r- 

2ftfc*P©2 9 *<DTt7? • ir— >>^2 8#<fctf 
*pfg2 9fflT*<Z>*PlR2 9©*fr?)tcE«**bfc«Mfc 
— * 3 2fc-C»#:fcT-&*U- *<D*p«2 9rt£ 

3 2lCJ;otM*^ 1 5 0-2 5 O'CodMST-Mtc 

[0 0 16] *0K3Rtt&$«2 6tt, *>*3 3 
^'Ja--7^-^-3 4ht«^ti, fit, ^© 
#>^3 314, ±i«fc:XP3 54TiBtimP3 6**ti 

y-3 4lt ^(£>#>^3 3<£>tBP3 6*3J;rriS7C^ 
«SS2 4£>*pffi2 9Pa^ffiS^tl}fe^^U^- • 
*3 7^, ^CO** 'Ja- • >!r— *3 7ft\zeM£tltz 
7^ya-38i:, fO^^Ua-3 8^|H]^tl)S 
JgHStttStft^— * 3 9 £T*mfr±LT *>tlX*0* 
3 3*>S>*CD*p«2 9rttC j e©»ttHtfcEIRl 7 

[oo 1 7] f®aaft»&8«2 mw42x^(D 
fpffi2 9cd^ap3 otais^n&^r «^>^40 
*<Dmw4 2)z&m$titcnM&Hmmmm#4 1 

fc^ ES (H**-T) CWIShfcxr • n * 
(I2|^i±-r) i:7?a^AT6ttT*CD«p«2 9rttfflM 

[0 0 18] ^omaiK»r# 1 4li, *CD«7n*^«4 
jB2 4©^«2 9**©«7atd7-f — K • SXfr2Z\Z 
SI*b&*®E«2 5CE*S*W — 
f|g# 1514s *tDJB7cffl7>f-l* • ^X;U2 3*JAV 
S^KJI»f#l 4©Bre*©E«2 S^EB^tlfco 

[0 0 19] ^CDH> h D — 5? 1 6t4s JiV^ViaC 



bT\ *©JB7cif^*^a2 4. ESJ80tt&^B2 6 X gg 
«tltt&««2 7, «R#14, i5£tfs ttttft*8I 
WflStMiU ^UT> ^(Dl^-^^2 01: 

£*l£NOx #*©NOx StcMKI 2±**M*iVt 

[0 0 2 0] £ tlC^ffcftfcS&^Sfcs ^©zr>hn- 

10 -fe>i^4 6, gS-b>t4 7, :fc£tfs »K-te>lM8 

g§2 4cDSfHt:-*3 2s mmm^U2 6©St&*- 
* 3 9 s ^§ltt*&§SS 2 7 £>®K£MS£S^fi# 4 1 © 
vi//^Ko^;i/4 5, mas&#r#i 4©v w>f K 

. ^;i/4 3, *$J:tFv *»««M#1 5©v W>f 

K •3^;i/4 4icSa«lt3gg^U 

3 2fc««*W»U *©««l ; E-^3 9*«E*$J:lf 

20 1 4 *wb3u ^ut. -ecDtMBSMHS 

oD^-f — • 5 0 0@£RftJ:rFMNh *5± 

[0 0 2 1 ] ^-CDlElte-fe>i^4 6(4s -^cDt^ — • 

^CD^S-fe>it4 8(4. ^cONOx SgTcfiSSI 1 2 CD±* 
30 1 1 CD^AP 1 8 £18 

[00 2 2] *©»7C*J«l&#feftcfc V*« 1 3 

ftffiV^fehd50±i£li(D^^^mb^Sl OtDlftf^iro 
l^Ts KIBtSo ^OD^^— • ^>^>5 0* 5 

— • oi>^>5 OcDft^tts »*v=*;i/K5 1 
*gt^©»Mf 5 2©±«£ffilfc:anT*©ild!r-S/ 
>^2 0[*|fc:«t*ia^ *CDl*«*5 2©Jfc* 

40 WT—*s^V\ 1F*3T(4> f©NOx STCtt^l 2±lZ 
mtu $^5>i:s f©»«S5 2(DTSKfflK:«tixT^: 

[Hlte-b>it4 6, »W-b>*4 7^ *5«fc^ ^-fe>it 

4 8^^m^fl^ftA^bs ^CDA^{f^ft^©»^ 

^->id*fit$^T-ecDm^t-^3 2, 

9, sBS^«£ams#4 u m«K#i 4, #x 

m^ft^comMt:-^ 3 2. ii^3 9, *5ctW 
so l/7^f h' 0^;i/4 3, 44s 4 5C$te 



C0 0 2 3] mt>mmw. ^©m^t-* 

3 2, mm*—* 3 9, jSiVVl/^ K • 3>f ;i/4 
3, 4 4. 4 5£#;t£>*l££>T\ ^©t^t^3 2 

awi&u ^oms^e-* 3 9 izmmzti. *<Dmmm 

H!S#4 lJ^UimflESMBtl 61**©^— VIU 
9TEIE*tlT*©*>»3 3rt©»ttH*fiaRl 

*>*4 o^e>^©*pfi2 QAKftfcstu ^bx. * 

£7)*pi52 9rtt*tM, *©»ttBf***l 7(4, 
{«&TT^©®§lt~* 3 2 <fcoT 15 0° - 2 5 0 

2 9rtT*^^^tlT^*^tlfe^©ii5t:^^{is ^© 

[0 0 2 4] *©a5c*^tt, ^©S7cSU7>f — K • J 
XM/2 3*>&*<D«^4r— »^2 ortfcimtstu * 20 

©««t^r— lrtfcssna^ -^©nox 

MC12««ir«IK, *©*^W*h5NOx 

[0 0 2 5] ffla©t*«TT?H#SSR*«^ 30 

tl^COT*. €©NOx «K12it ffiMtsB (2 0 0 
-4 0 0"C) fr6iKBMkTCDi£v^aMElBH7*fiSttfl3d 

[0 0 2 6] D9 2 {4, Sua!© h 5 * 4> fc»«£ixfc*<Z> 
x B;u*x>y>5 0©»ajRiKfcafli**u ^b 

fck^5©^o«W0»^^b«E©flfe©^*0»J6 o 4o 
^bt^^o c©»:*jxitKb««6 ott, momssr 

Tja&ai-tfetw ^bT> ««jiw, • ^ 

Ox josffefc:, *©**^t:jMoc«*na— »fbK* 

[0 0 2 7] 8Kb«K 6 0 (4, *<DmM>r- 

is>?l K NOx »7cNliK12. a^fltttttBl 
3, 11W#14, IMi^I#15, 3>hD- so 
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7i6, momm^—»^6 1, £4t^ gfefbflttte 

2*^T?ilfl#i:T&*u ^bt, ^cDflbcDftMff^— ^> 
>^6 1li, #*AP6 3*«fcV#^tllP6 44fiI*T 
^(DNOx iBTctt^l 2*ffl^3i^-e©flftl»^-^> 
y 1 l©T««t?*©#«*5 2icE«*tu * 

®ttfbttK6 2{*. *<Dm<Dmm>r^»yG lrtce 
*a*n&. gift *iZ)«fti«iae 2«±, 7D-^;i/ 

^*3-r>f>^btPt, Pd, Rh, Ce&if* 

[0 0 2 8] ±jfi©»#^}Ms«« 6 014, 
XBKbffltl OfcBtHCIftffStU *bT, 

^>5 o©aett«it:jsi-&**xfcaa«-e*©j**^^ 

12±T^ffil^n, *3fes ^NOx * 

-K<bSisco^cD®{bM«E6 2±x-mibMm$n 

[0 0 2 9] SfcCDckdfc. Hffi*#flRbT8iffl*ixfcC 

t* 5 tttB^SF \z *$ £ 5im©^a* StSttiiot, 
£<E>SgHj3(E>f*j^{4, ^©«W©l»®*fiEba8WSfc«)ic 

^5©^©^0^©tt*W*S^S*bs fbt, *n* 
[0 0 3 0] 

[#8(E©ffi£] Bu5E*6H»*ns«fc'5lc:, <r©#PJi© 
*£BB«£ft3N0x Mymt&t, ^©NOx ^ttM^ 

H»b«*ft ^* 6 * €>S5t;^^ tfQM.CDi&lfeTT* @* 
TtefflWIB^ttD. fbt> NOx iS7C®&^^^©i§7t; 

^^"^ti^NOx #JKV^SJKIBHC*V>T^ ffi«HTfgtc 
bTHfrK3R4ffl^*^i:fc:«toT, SSH^sW^S • 

e«fb*«H&ixT*iWfc:»*-rs^i:*ssa{c*c!), 

[0 0 3 1] £*u C©^B^(Dgf^f^^{bSS(4s 

— tf;i/ • x>^>(Z)»«ScD^4»k:Elt*nsNOx 
TcM^hs ^©NOx »7C«l«(DT*«tf*©»fil*fc: 



0 



EB^tl&tttbttdKi:* ^©NOx Mx$m<D±.%cM\T* 

£ft»K fit, nox aTawK^oJKc^fcio 10 

NOx 4«l£t>SJKI5Ht:*V>T. ffi«RlfiEicfc!K in* 

•?z>zt&®%,\zi2*), *<z>&m, mm\zt^xim\z 
^mxnmmx$>z>o 

[0 0 3 2] $ £<0*W©»:#X»flj*fit±x =r 20 

4 — • ^>*S><D&&M(0&iplzm&£tl2>li Ox 
^TcM^h, f .o.NOx. »7a!l«ffl±S£«l^*.©l»ftSi 
tE«StiSJB7C»J7>f— J* • ^X;i/t EST*©*! 

wtBfcfttu — KfbK*ftif*»6ftaa7u 

NOx «7C»«3^*©«^*X^cfcoT(affla*6ifi5ffl 
*MS"Ci»ONOx »*II6*«»U *tu£f*oT, 5^ 

«Hfc*lvc* 3BSHS*#jqnw* tu 

ttJBtia^* nr»ft**u ^ut, ^©-^ — t?;i/ • 

^>^>0gWX^«*&Rjfg^ftoTNOx MTcSaS* 

mftmm*m^zz£\zjL^xm&±ibifi'i^ • e»fb 

[0 0 3 3] C©*B8©»*fX}*fb*« 
fcU — fcf;i/ • ^>^>cD^M©©&^BBB£ti£ so 
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10 

nox m^mmt, ^onox s^^t^mt^© 
»«etE«*ft*Kfb««Efc. ^©nox m?mm<z) 

±««llT*(Z)»ftBk:EB**i4ai7c#J7^-K • yx 
E«7?*©«7c»J7^-k • yxMisrastia 

>f — h* • yX;i/£ftttt"3*®ES£EB£tiS«BaS 

<Dmx*<Dmwizffim£tiz>nM%LmmM#£. 

Bs **«kt* mmmmmm#*fflmirz3 

> hn— 7h^^tp©T% £©#8W©*;tfx8Hb«fiT 
^ H*m5R^I»^»Rrte^fti), t>^-7\ -8Mb 

K*ft if * £ ft * tfQ^tDmt&Txmfcmm® 

qJte^ftt). f bt^ NOx 

<toTfi^*e>ia?a«^7?iSV>NOx Rfofc#££2£» 
£tl£NOx #J^fflJft«Bfc*5^Tx ffi«qjf&£fc 
sns-^bKlR^fifbfflaiwffi^ftoTasl*^** 5 ^ 

— • x.>^>(D»*Xfc:«J&Rlffi^ftoTNOx » 
TnSaatf^WTJgSrW^ft ?U £fc> ^O^^^Stc 
fflfcbTH*R**fflv>ac:i:fc:ctoT*B±»* $ ^S 
•«{btfH6ttT*iH«c»tR-rsci:#*»fc:ftD, 

*<Dtsms mffitzt^>x#mzmMxnmwx$>2>o 

[0 0 3 4] i©»W©»*Xj*fb*B^«6ffl*iisa 

i§^n-2>NOx a^jK6D±«EffljT*cDa7c*x4 j ecD 

mzti&MTbfflmt&xmxtes m^^^m^mizx^ 
xmfcmmtpbftkti* no x ^m^^^^^^x 

^JX Kl^StlS NOx ^ffiMffiS-TSfe^icNOx JStc 

ftiiK^ffisqrtetcfti), §Litei{*mm&i&7bM£\sX& 
m^mttezizft^xmxxmbmw&'m • ^Mfb^ 

tu *Htaffl*tiS»#x}IKb«Bfc:i:^ 

So 

[0 0 3 5] iO>«ffl©»^X}*ft:«Bt:««Stisa 

(cSBB^tt^NOx m^m<D±mmx*<D8mmzm 

B*tiS»7c»J7-f — K • yXil/t EeT*©«7cffJ 

? 4 — y - j zji/izmmztizmTctfxft&i&ts mm 
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